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doi:10.1016/j.kjms.2011.06.015Abstract The purpose of this study was to report our experience of percutaneous retrieval
of dislodged port catheters with concurrent use of pigtail and loop snare catheters. During
a 5-year period at our institute (June 2005 to July 2010), a total of 23 dislodged port catheters
were retrieved. The interval between port catheter implantation and dislodged catheter
retrieval ranged from 43 days to 1,414 days (mean 586.7 days). The time of delayed retrieval
ranged from 1 day to 45 days (mean 4.6 days). All dislodged catheters were retrieved with the
concurrent use of pigtail and loop snare catheters via femoral venous route. The prevalence of
port catheter dislodgement at our institute was 3.4%. All dislodged port catheters were
removed successfully with pigtail and loop snare catheters together. No procedure-related
complications were encountered, except for transient arrhythmia in two patients, which
required no medication. In conclusion, the concurrent use of pigtail and loop snare catheters
is a feasible and easy way for percutaneous retrieval of a dislodged central venous port
catheter.
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vier Taiwan LLC. All rights reserved.
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The implantation of a central venous port catheter is mainly
for the administration of chemotherapeutic agents to cancer
patients. The most common complications associated with
such implantations are venous thrombosis, extravasations,
dislodgements, catheter leakage, and infections. The re-
ported prevalence of port catheter dislodgement is esti-
mated to be 0e4.1% [1e4] with up to 71% incidence of death
or serious complications [5,6]. Therefore, the dislodged
catheter should be removed as soon as possible. Management
techniques of dislodged central venous port catheter include
percutaneous retrieval, open thoracotomy retrieval, and
long-term anticoagulant therapy.
Percutaneous transcatheter retrieval of dislodged cath-
eter is generally safe, mini invasive, and efficient. Several
devices are available to retrieve a dislodged catheter,
including loop snare, basket, grasping forceps, and balloon
catheter [3e7]. If there is no accessible free end for
retrieval, a pigtail catheter is used to relocate the dis-
lodged port catheter followed by loop snare retrieval
[3,4,7,8]. However, if the operator can use the pigtail
catheter to relocate the dislodged port catheter, release an
accessible free end, and grasp the pigtail catheter, at this
point, a snare loop catheter can easily snare the free end of
the dislodged catheter, and then the whole system can be
pulled out. Herein, we report our experience of the
concurrent use of pigtail and loop snare catheters for
percutaneous retrieval of a dislodged central venous port
catheter.Table 1 Clinical parameters of the 23 patients with the dislodg
Patient no. Gender Age Clinical presentation
1 M 82 Irrigation resistance
2 M 79 Asymptomatic
3 F 76 Asymptomatic
4 M 71 Irrigation resistance
5 F 67 Irrigation resistance
6 F 59 Swelling and pain
7 F 58 Asymptomatic
8 M 57 Swelling and pain
9 F 56 Asymptomatic
10 M 54 Asymptomatic
11 F 54 Asymptomatic
12 F 54 Irrigation resistance
13 F 53 Asymptomatic
14 F 50 Irrigation resistance
15 F 47 Asymptomatic
16 F 47 Irrigation resistance
17 F 43 Asymptomatic
18 M 42 Venous port direct exposure
19 F 34 Asymptomatic
20 M 34 Irrigation resistance
21 M 33 Irrigation resistance
22 F 32 Asymptomatic
23 F 31 Irrigation resistance
BCVZ brachiocephalic vein; HeVZ hepatic vein; IVCZ inferior vena
vein; SVCZ superior vena cava.Materials and methods
This was a retrospective review of 23 patients referred to our
department for intravascular retrieval of dislodged port
catheters from June 2005 to July 2010. Institutional review
board approval was obtained for this retrospective review of
medical charts and images. There were 15 women and 8
men, with a mean age of 52.74 15.08 years (ranging from
31 years to 82 years). All procedures were performed in an
interventional radiology suite (DFP-2000A; Toshiba Medical
Systems, Otawara-Shi, Japan) with written informed consent
obtained from all patients. All patients were hospitalized for
the retrieval procedure.
All 23 patients had an underlying malignant disease,
with breast cancer in 9 patients, colorectal cancer in 9,
lung cancer in 4, and gastric cancer in 1. Eleven of the 23
port catheters were implanted via the left subclavian vein
and 12 via the right subclavian vein. Chest radiographs
were obtained to confirm the exact location of the broken
fragment and to plan the percutaneous retrieval. Eleven
patients were clinically asymptomatic, 9 patients had
resistance during port irrigation, 2 patients had swelling
and pain over the port injection site, and 1 patient had
direct exposure of the port device. The basic characteris-
tics of patients, intervals between port catheter implan-
tation and fragment retrieval, and time of delayed
retrieval are recorded in Table 1. The laboratory data
of complete blood counts, prothrombin time, and partial
thromboplastin time were obtained within 3 days of
the procedures. Blood pressure, PaO2 saturation, anded venous port catheter
Dislodged site
of catheter
Location (proximal
to distal part)
Length (cm)
Anastomosis Right BCV-RA 19
Anastomosis RA-right HeV 17.5
Anastomosis Right BCV-IVC 20
Pinch-off Right BCV-SVC 7.5
Anastomosis Left SCV-RA 20
Anastomosis RA-right HeV 16
Anastomosis Right BCV-right HeV 21
Anastomosis Right BCV-right HeV 25
Pinch-off RA-IVC 8.5
Proximal RV-right HeV 14
Anastomosis SVC-RA 14.5
Anastomosis Left SCV-RA 20
Anastomosis Left BCV-RA 24
Anastomosis SVC-IVC 16
Anastomosis RV-right HeV 16
Anastomosis RA-right HeV 18.5
Anastomosis Right BCV-RA 18
Anastomosis SVC-right HeV 16
Anastomosis Left BCV-RV 18.5
Anastomosis RV-IVC 16.5
Anastomosis Left BCV-RV 23
Anastomosis RV-right HeV 15
Anastomosis RV-right HeV 16
cava; RAZ right atrium; RVZ right ventricle; SCVZ subclavian
516 M.-T. Chuang et al.electrocardiogram were routinely monitored during the
procedure.
Patients were placed in supine position, and a local
anesthetic (Lidocaine hydrochloride; Xylocaine 2%; AstraZe-
neca, Monts, France) was applied to the right groin region.
Under ultrasonographic guidance (12-MHz linear probe, Logiq
5; GE Healthcare, Milwaukee, WI, USA), the right common
femoral vein was punctured. With the Seldinger technique,
a 0.035-inch, hydrophilic guidewire (Radifocus; Terumo,
Tokyo, Japan) and a 12Fe14F vascular sheath (Terumo
Corporation, Tokyo, Japan) were inserted. The size of the
sheath used for retrieval was selected according to operator
preference. A pigtail catheter (5F, 90 cm;Cook, Bloomington,
IN, USA) was advanced from the femoral route to relocate
the dislodged fragment and obtained access for retrieval.
Then, a 6F loop snare catheter (Amplatz goose-neck snare,
loop diameter 25 mm; EV3 Inc., Plymouth, MI, USA or a triple-
loop snare, loop diameter 12e20 mm, EnSnare; InterV
Medical Device Technologies, Inc., Gainesville, FL, USA) was
manipulated to snare the free end of the dislodged catheter.
Once the free end of the dislodged catheter was entrapped
and pulled down into the vascular sheath, the whole unit
was removed (Fig. 1). Usually, no contrast medium was
used, except for patients with dislodged catheters in the
peripheral part of one of the pulmonary arteries.
The immediate procedure-related complications were
recorded. All patients were clinically followed 1 month
after the procedures by a nursing specialist via telephone
interview.
Results
Among the 23 patients, 22 patients had undergone catheter
placement at our institution and 1 had been referred by
another institution. A total of 648 port catheters were
implanted during that period; thus, the prevalence of port
catheter dislodgement at our institution was 3.4%.Figure 1. Diagrams showing concurrent use of pigtail and loop s
showing dislodged port catheter in right hepatic vein and right v
encompasses the port catheter. (C and D) The pigtail catheter hooks
of the port catheter. Then the loop snare catheter is advanced to
tightened around the port catheter, the system is removed succesThe mean duration from port catheter implantation to
retrieval was 586.7 376.5 days (ranging from 43 days to
1,414 days). The estimated time of delayed retrieval
ranged from 1 day to 45 days (mean 4.57 11.05 days).
Mean length of the dislodged catheter was 17.41 4.18 cm
(ranging from 7.5 cm to 25 cm). The femoral route was used
for retrieval in all 23 patients using loop snare and pigtail
catheters concurrently (Figs. 1 and 2). The locations of
dislodged catheters, approach vein, retrieval tool, and the
length of the dislodged catheters are listed in Table 1.
Transient atrial or ventricular arrhythmia during the
retrieval procedure was noted in two patients. No medi-
cation was required. No immediate procedure-related or 1-
month clinical follow-up complications were found.
Discussion
Since the first report of an embolized catheter fragment in
1954 [9], the dislodged catheter with central embolization
has been reported sporadically with an estimated preva-
lence of 0e4.1% [1e3]. The prevalence of port catheter
dislodgement in our institute during a 5-year period was
3.4%. Although rare, Fisher and Ferreyro reported a 71%
incidence of death or serious complications, such as
arrhythmia, perforation, clotting, and infections. There-
fore, percutaneous retrieval of the dislodged fragment
should be made no matter for how long the port catheter
has been dislodged [4].
The possible causes of dislodgement of the central
venous port catheter include the following: use of incorrect
equipment, which damages the catheter; use of small
syringes leading to increased pressure within the catheter;
compression of the catheter between the clavicle and the
first rib [pinch-off syndrome (POS)]; improper connection
between the port attachment and catheter; distortion of
the anastomosis site; catheter malpositioning; and catheter
fatigue [3,4,8].nare catheters to remove dislodged port catheter. (A) Diagram
entricle without accessible free end. (B) The pigtail catheter
the port catheter and pulls it down to get at least one free end
the target free end. (E and F) Once the loop snare is firmly
sfully via the vascular sheath.
Figure 2. Diagrams showing concurrent use of pigtail and loop snare catheters to remove dislodged port catheter. (A) Diagram
showing dislodged port catheter in right hepatic vein to right brachiocephalic vein without accessible free end. (B) The pigtail
catheter encompasses the port catheter. (CeF) The loop snare catheter grasps the tip of the pigtail catheter and works together as
a pulley system to pull down the dislodged port catheter into the vascular sheath.
Retrieval of dislodged venous port catheter 517Two of our patients (2/23, 8.7%) had POS, which
occurred when the catheter was inserted medially and
compressed between the first rib and clavicle (Fig. 3).
Eventually, transection and embolization of the catheter
may occur. Most of our patients (20/23, 87%) developed
a fracture in the proximal partdanastomosis between the
injection port and catheter. According to Lin et al. [10], the
cause of an easily fractured situation may be associated
with POS and design of port-A catheters. The port-A cath-
eter is often located in the subclavian region. Once the
catheter has received a ‘‘pinch’’ or movement of the
shoulder, the catheter would undergo a traction force,
causing repeated bending back and forth at the junction of
the connector (Cath-Lock mechanism) or ‘‘bending zone.’’
Long-term repeated traction force will cause tearing or
transection at the bending zone [10].Figure 3. A 71-year-old male with colorectal cancer who had a
inserted medially into the right subclavian vein and led to compress
(arrow). (B) Six months later, the catheter was fractured and disloTo avoid the dislodgement of port catheter fracture,
there are several recommendations [10]. First, a cephalic
vein or jugular vein cut-down technique should be used to
avoid POS. Second, the port catheter should be set in
a natural axis or position and not bending the junction of
the connector and catheter. Third, the catheter should
have a softer and more flexible design at the junction of the
connector and catheter to reduce the obvious gap of firm-
soft. Fourth, add a tie or stitch over the proximal part of
the catheter. Fifth, the catheter should be removed as soon
as it is no longer in use. Long-term regular follow-up with
chest X-ray is mandatory.
The location of the foreign body within the cardiovas-
cular system depends on the route of entry and gravity, the
length and stiffness of the materials, the flow pattern of
the vessel or cardiac chamber, and the position of theport catheter inserted for 455 days. (A) The port catheter was
ion of the catheter between the right first rib and right clavicle
dged in the superior vena cava (arrows).
Figure 4. A 47-year-old female with breast cancer who had port catheter inserted for 507 days. (A) The dislodged venous port
catheter was located from middle hepatic vein to right atrium (arrows). (BeD) The pigtail catheter was advanced to the port
catheter and rotated, entwining the port catheter, and was pulled down until an accessible free end of the catheter was obtained.
(E) The loop snare catheter was directly advanced to the free end and the port catheter was snared. The port catheter was
captured and removed successfully.
518 M.-T. Chuang et al.patient at the time of the accident [3,8,11]. Bessoud et al.
[12] reported that the most common location of dislodged
fragments embolization was in the pulmonary artery. Cheng
et al. [3] reported that the embolization sites are mostly in
the right atrium to the inferior vena cava (IVC) and the
superior vena cava (SVC) to the right atrium similar to the
studies of Koseoglu et al. [13] and Liu et al. [8]. In our
series, the most common location of a dislodged catheter
was in the right ventricle to the hepatic vein.
The current management techniques of a dislodged
central venous port catheter include percutaneous retrieval,Figure 5. A 42-year-old male with colorectal cancer who had por
advanced and hooked to the port catheter. Then, the loop snare cat
(B and C) Once the tip of the pigtail catheter was snared by the loop
to pull down the port catheter. At this time, the operator had to
downward along the inferior vena cava. (D and E) The whole syst
removed successfully via the vascular sheath.open thoracotomy retrieval, and long-term anticoagulants
therapy. If there is an accessible free end for retrieval of the
dislodged catheter, several devices are available for use,
including the loop snare, basket, and the balloon catheter
[3e7]. However, if no accessible free end for retrieval is
available, a pigtail catheter may be used to relocate the
dislodged port catheter followed by loop snare retrieval
[3,4,7,8]. Another solution for retrieval of the dislodged
catheter without an accessible free end is the use of flexible
grasping forceps, which are useful to grasp the dislodged
catheter if it is dislodged in the right atrium or at a venoust catheter inserted for 1,414 days. (A) The pigtail catheter was
heter was advanced to approach the tip of the pigtail catheter.
, the pigtail and loop snare catheters worked as a pulley system
provide a steady and gentle force to pull the whole system
em, including the port, pigtail, and loop snare catheters was
Retrieval of dislodged venous port catheter 519confluent region (such as the confluence of the hepatic vein
and IVC or the confluence of subclavian vein and jugular
veins) along a straight space (SVC-right atrium-IVC) [4].
Based on our experience of retrieval of dislodged cath-
eter, we found that sometimes when we used the pigtail
catheter to relocate the dislodged port catheter into the
SVC (or IVC) until an accessible free end was exposed, the
dislodged port catheter might flow into the right heart
again when we attempted to withdraw pigtail catheter and
advance the snare catheter. This raises the question of how
the dislodged port catheter can be held still with an
accessible free end during advancement of the snare
catheter. We found a practical way to solve this problem.
The operator can use the pigtail catheter to relocate the
dislodged port catheter into the SVC (or IVC) until the
accessible free end is released, holding the pigtail catheter
still, and then at this point, a loop snare catheter is advanced
and this can easily snare the free end of the dislodged
catheter (Figs. 1 and 4). Sometimes, the loop snare catheter
can grasp the tip of the pigtail catheter and then they work
together as a pulley system to pull down the dislodged port
catheter into the vascular sheath (Figs. 2 and 5). We
successfully used the pigtail and loop snare catheter to
retrieve dislodged catheters in all 23 cases. Because we had
to use pigtail and loop snare catheters working together,
a large-sized vascular sheath was needed. Some may argue
that a large-sized vascular sheathmay damage the veins, but
this was not observed in our series.
The most common procedure-related complications are
local hematoma over the puncture site or cardiac arrhyth-
mias. Transient ventricular arrhythmias occurred in two of
our patients, but all were self-limiting. No puncture site
hematoma was encountered in our series. A rare compli-
cation that may take place during catheter retrieval is
refracturing of the dislodged catheter in case of catheter
fatigue or material degeneration. Gentle pulling on the
fragment during retrieval is recommended [3].
In conclusion, results from the percutaneous retrieval of
a dislodged central venous port catheter using pigtail and
loop snare catheters concurrently continue to prove the
procedure’s capabilities as a highly efficient and atraumatic
method. The use of pigtail and loop snare catheters together
is therefore a feasible and an easy way to retrieve the dis-
lodged central venous port catheter.References
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